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Organizational transformations reliant on successful ICT system developments 
(continue to) fail to deliver projected benefits even when contemporary governance 
models are applied rigorously.  Modifications to traditional program, project and 
systems development management methods have produced little material improvement 
to successful transformation as they are unable to routinely address the complexity and 
uncertainty of dynamic alignment of IS investments and innovation.  Complexity theory 
provides insight into why this phenomenon occurs and is used to develop a 
conceptualization of complexity in IS-driven organizational transformations. 
This research-in-progress aims to identify complexity formulations relevant to 
organizational transformation.  Political/power based influences, interrelated business 
rules, socio-technical innovation, impacts on stakeholders and emergent behaviors are 
commonly considered as characterizing complexity while the proposed 
conceptualization accommodates these as connectivity, irreducibility, entropy and/or 
information gain in hierarchically approximation and scaling, number of states in a 
finite automata and/or dimension of attractor, and information and/or variety. 
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Introduction 
Organizations respond to changing competitive contexts using new information systems (IS) to improve 
efficiency and/or maintain competitive advantage (Merali et al. 2012).  However, disappointing failure 
rates continue to waste significant resources (Doherty et al. 2012).  Scrapping the £12 billion project to 
provide electronic health records for UK citizens and extra costs of $1.25 billion to fix the payroll system 
in Queensland Health are well publicized recent failures.  The expected benefits identified in approved 
proposals are often not delivered even though a technical build may have succeeded (Binney et al. 2007).  
Hence, this research-in-progress investigates possible factors contributing to these failures including 
limitations of conventional development methodologies and complexity of the transformations. 
Many studies, from as early as the 1960s have been directed at project failure phenomena (Bartis et al. 
2008).  They have identified a variety of failure factors without consistent definition or evidential 
causality of complexity (Baker 2012; Doherty et al. 2012; Kotter 2007; McManus et al. 2008; Whittaker 
1999). Yet many case studies exiguously allocate some portion of blame to complexity of the project 
(Courtney et al. 2008).  These studies fail to provide insight into why potential failures are not identified 
early in the process (probably due to the low probability of failure of separate components (Amaral et al. 
2007)) and why problems appear to escalate in an exponential manner (butterfly effect (Gleick 1997)).  
Little research exists to link failure to deliver benefits and complexity theory (Courtney et al. 2008) and 
without an agreed and consistent conception of complexity in IS-driven organizational transformations, it 
is not possible to gauge its impact.  Although the broad aim of this research is to determine the impact of 
complexity on IS-driven organizational transformations a precondition requires conceptualization of 
complexity in this context and is the focus of this research-in-progress paper. 
This paper will detail the conceptualization of complexity in an IS-driven organizational transformation 
context.  The following sections will restate the purpose of this paper; clarify the organizational context 
under investigation; annotate a range of literature on complexity and aggregate these into a 
conceptualization of complexity relating to IS-driven organizational transformation; and lastly reflect on 
the significance and limitations of the study. 
Purpose 
“Advances in theoretical science have often been based on finding useful compact descriptions of a 
phenomenon of interest.”  (Kauffman 1995) 
The aim of this research-in-progress paper is to develop a conceptualization of complexity as it applies to 
IS-driven organizational transformation systems development.  The conceptualization must reduce 
ambiguity, have minimal parameters for contextual modification (Edmonds 2004), and be somewhat 
abstract to support evolution to even better formulation (Allen et al. 2006).  It will be both prescriptive 
(reflect the goals of the transformation) and descriptive (able to provide insight to a variety of contexts) 
(Edmonds 1999).  This paper will develop a conceptualization of complexity in transformative systems 
(IS-driven), using existing theories and cases drawn from the AIS scholars’ basket of journals as the 
exploratory basis for the investigation. 
Organizational Context 
This investigation proposes a gestalt approach to the role of IS in transformational change where 
initiatives aim to maximize the benefits realized from investment and to cost-effectively contribute to 
organizational goals (Bradley 2010).  The environment of modern organizations is increasingly complex 
and uncertain (Merali et al. 2006), and that their response to this dynamism almost always depends on 
changes in information systems, organizational structure and corporate culture (Safrudin et al. 2012).  
Although moderate strategic effort is directed at benefit definition in these transformations, the incidence 
of systemic assessment of benefits delivered is low so in many cases sponsors are unaware of whether new 
business and IS structures align with the business strategy and whether any competitive advantage has 
been achieved (Ashurst et al. 2008).  Post-project evaluation of governance provides evidence of this 
alignment (Apfel et al. 2007). 
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Contemporary governance approaches may not be effective in directing transformative initiatives since 
there is a lack of material improvement in success rates as the approaches are applied more rigorously 
(Ward 2007).  This may be due to the equivocality of the term (governance) with associated 
misunderstandings leading to unclear definition of accountabilities (Jessop 2003).  It may also reflect the 
competence or self-interest of business strategists.  Inflated benefit projections in initial proposals, 
claimed to ensure project approval, create unachievable expectations (Jenner 2010a).  Yet business case 
development and feasibility analysis are mature practices which follow linear paths, based on rules and 
standardized practices.  Although complicated, these tasks do not display the characteristics of complexity 
(Edmonds 1999; Snowden 2007) so are unlikely be the sole cause of this consistent pattern of failure.  
Failure to achieve expected outcomes is considered more sinister by Flyvbjerg et al. (2012).  He claims 
many benefits are overstated for the purpose of approvals due to either incompetence or intentional 
misrepresentation.  As transformation activities become more complicated, the impact of bias and 
overconfidence also increases (Jenner 2010b).  However, these inconsistencies are identifiable before 
authorization by conventional reporting regimes (time, cost, quality) since they are common and focus on 
formative evaluation (Beynon-Davies et al. 2004).  Issues likely to impact on project outcome are often 
neither formally reported for political reasons nor discussed by the project board (McManus et al. 2008).  
These power games cause dysfunctional systems to be erroneously reported as successful (Bartis et al. 
2008; Jessop 2003).  Given the problems with predictors of success at formative stages of 
transformations, traditional reports are unlikely to identify the contextual and mutually constitutive 
nature of systems and overlook the emerging organizational phenomena that drive projects in 
unanticipated directions (Kim et al. 2006).   
Both anecdotal (McIntosh 2012) and research data (Hanseth et al. 2010; McBride 2005) indicates 
complexity plays a role in outcomes of IS-driven organizational transformations (Allen et al. 2006).  
Reliance on development methodologies, with governance models based primarily on time, cost and 
quality, and without consideration of strategies to recognize and respond to complexity, may result in 
systems which do not meet expectations of sponsors (McManus et al. 2008).  Dombkins (2008) advocates 
the development of non-traditional project management capabilities to address complex scenarios and 
recognizes characteristics such as uncertainty, change and chaos exist in complex developments.  
However, his categorization framework fails to address the characteristic of emergence where the 
behavior of the system cannot be simply inferred from the behavior of its components (Kiely et al. 2005; 
Whitty et al. 2009).  It is commonly agreed the problem relates to the number of components, their 
interrelationships and the ability to design, build and implement a system that accounts for nuances of 
these components and their linkages (Merali 2006).  Therefore some novel approach is required which is 
less concerned with measuring tangible outputs and more concerned with process, emergence and impact 
(Hughes et al. 2013).  It must incorporate complexity, reflect environmental contexts, provide direction on 
strategies, and articulate holistic progress of both planned (expected) and indirect (not planned) benefits 
throughout the development lifecycle (Esteves 2009; Harris et al. 2008).  Mencken provides a hint of why 
systems fail in his humorous quote “For every complex problem there is an answer that is simple, neat 
and wrong.” (MacLeod 2005).  Consequently, this research requires a sound theoretical basis and the 
need for a conceptualization of complexity in IS-driven organizational transformations. 
Complexity 
In order to deliver a substantial improvement in transformation success, the focus requires a paradigm 
shift to understand the contribution of complexity to project outcomes (Amaral et al. 2007; Courtney et al. 
2008).  Complexity theory has been used in the fields of physics, biology, mathematics, ecology (Hughes 
et al. 2013) and may assist in modeling IS-driven organizational transformation systems in the same way 
a model of highly fluctuating financial markets has been developed to forecast dynamic financial (complex) 
behavior (Castillo et al. 2002).  However, the term “complex” is inconsistently applied in IS-system case 
studies (Wise et al. 1993).  Meanings include: difficult to do (but solvable by application of some 
unspecified effort/strategy); large in scope and functionality (but reducible and able to be solved by 
solution of the decomposed sub-problems); ambiguous and uncertain (resolved through clarification 
strategies); and unknown sets of unknowns (unable to be solved using pre-defined solution algorithms).  
Without an agreed and consistent definition of complexity, it is not possible to gauge its impact on 
systems transformation.  To ensure clarity, this project identifies a complex system as one falling into the 
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category of “unknown unknowns” (Pich et al. 2002), where a number of interacting influences (some of 
which may not be identifiable from the outset) prevent development of an optimal solution (Edmonds 
1999).  Complex systems are made up of a number of components whose interrelationships have the 
ability to cause unexpected outcomes, which are neither predicted nor predictable based on historic 
behavior (Boisot 2006; Cotsaftis 2009). 
Complex, high risk projects involve multiple dimensions each with challenging measurement ranges, and 
contributing to overall inherent risk of the project (Taylor et al. 2012).  Complexity factors 
internal/external visibility, external project/process dependencies, technology uncertainty, and 
stakeholder involvement are specifically nominated but are also implicated in other risk factors of 
criticality and size.  These correlate well with the frequency of reference to complexity factors 
(political/power based influences, interrelated business rules, socio-technical innovation, and impacts 
on stakeholders) identified in a subsequent review of contemporary IS research publications. 
Consequently, in order to understand the fundamental properties of complexity and its contribution to 
project success, a subset of the dimensions will be subject to deeper analysis.  The development of a model 
incorporating only a subset of all possible contributing components seems to do an injustice to the 
concept of complexity, but an exploratory model (to increase understanding of how a system behaves, 
rather than trying to explicitly model any particular organization (Canessa et al. 2006)) may be simple in 
the way that mass and length are sufficient to describe the motion of a simple pendulum (Kauffman 1995; 
Stevens et al. 1998).  This approach may suffer from the errors of inclusion and exclusion required for 
robust IS scholarship (Benbasat et al. 2003).  However, although few models definitively describe their 
target phenomenon, they are often still useful (Mitchell 2009).  Hence, some of these dimensions of 
complexity are no doubt more important as contributors to IS-driven organizational transformation 
success while the impact of others may be negligible. 
Complexity theory is an amalgam of approaches undertaken in a range of research centers and broadly 
incorporates one or more of complex adaptive systems (CAS); far-from-equilibrium conditions; 
autopoiesis; chaos theory; increasing returns and path dependence; systems theory; cybernetics; and 
social network theory (Mitleton-Kelly et al. 2004).  Three similar dimensions of “system implementation” 
complexity exist comprising (1) variety (the multiplicity of project elements), (2) variability (changes in 
project elements such as scope), and (3) integration (degree of coordination between project elements) 
(Ribbers et al. 2002). A deeper understanding of some of the dimensions will provide a better basis for 
later research than a superficial recognition of all components since: (a) all dimensions may not be able to 
be identified in any case; and (b) the key issue is not about the degree of incompleteness of the proposed 
model, but rather the opportunity to progress the model through further research (Hanseth et al. 2010). 
It is anticipated that complexity theory will assist in the identification of the most applicable dimensions 
(such as emergence and non-deterministic behavior) to provide “contingent insights that will mean a 
difference” (Leleur 2008).  A probe-sense-respond approach to pattern entrainment provides the 
capability to move from complexity to order (Kurtz et al. 2003), and the new organization must address 
changing cultural, social, organizational, technical and political conditions (Mitleton-Kelly 2005).  
However, the degree of non-linearity in IS-driven organizational transformations introduces randomness 
that diminishes the ability to robustly predict the outcome (Merali 2006).  The large number of existing 
formulations of complexity (48 documented in 1990) suggests the need for a common explanatory 
framework (Edmonds 1999).  If all the contributing components (those things that make it complex) are 
to be incorporated, the epistemological problem to be addressed would be too great to be attempted (Allen 
et al. 2006).  Also, the construction of agent-based models incorporating social systems is a challenging 
prospect (Courtney et al. 2008).  Hence, the existence of core set of phenomena is assumed and will be 
incorporated into a germinal model.  To attempt otherwise would stagnate framework building in this 
domain through the inability to progress with absolute confidence.  It would reinforce the notion that, due 
to differing dimensions of every complexity component contributing disproportionately to success of IS-
driven organizational transformations, progress towards both a model of complexity and approaches to 
success in IS-driven organizational transformations would be obdurate. 
Design Approach 
Although the genesis of this research lies in the number of failures of highly visible projects, it is more 
concerned with providing insight throughout the life-cycle of any IS-driven organizational transformation.  
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The variety of options for decisions, processes, structures and technology interventions (and through 
transitions, typically moving into conditions of greater complexity) ensures a system subject to 
transformation is in constant nonequilibrium (Courtney et al. 2008; Hanseth et al. 2010).  By the theory 
of computation, the predictability of an outcome from such a system in a finite time can only be 
determined by watching it in real time (Kauffman 1995).  This is fine if it is successful and one plans to 
replicate the project in all material ways (requirements, stakeholders and so on) and hence provides a 
deterministic algorithm able to be repeated (Kurtz et al. 2007; Stevens et al. 1998).  So, for a system 
successfully implemented in a particular environment, it should be able to be replicated across any other 
equivalent environment.  This is a popular and successful IT development strategy where pilots are tested 
before broad implementation (Wysocki 2011).  However, it is unlikely that two IS-driven organizational 
transformations are equivalent with the associated inability to replicate them in different environments 
(Flyvbjerg et al. 2012).  Hence, a reliable conceptualization must have minimal parameters for contextual 
modification (Edmonds 2004), and be somewhat abstract to allow existing parameters to be 
tested/superseded and support evolution to even better formulation (Allen et al. 2006).  Complex 
adaptive systems (CAS) accommodate these constructs since they incorporate both ambidexterity and 
punctuated equilibrium (Merali et al. 2012) and provide an opportunity to expand the theoretical and 
methodological scope of IS research (Nan 2011). 
Complex Adaptive Systems 
Transformations are CAS since they are socially constructed entities (Canessa et al. 2006; Whitty et al. 
2009).  CAS behavior reflects the adaptive strategies of individual agents giving rise to emergent 
phenomena collectively termed self-organization.  Adaptive agents interpreting information (non-
uniquely) and absorbing it into self-organizing processes explains why conventional planning and control 
methods fail in complex environments (Hughes et al. 2013).  Also, from systems theory, agent activity and 
organizational responses are difficult to isolate due to effects of feedback where positive feedback 
continues/accelerates the current trajectory and negative feedback may be able to moderate/halt it 
(Meadows 1999).  Adaptation, typically modeled as the state-space of possible outcomes with a central 
concern being how to find optimum states, is extended by Kauffman (1995) to address co-evolution using 
fitness landscapes of multiple non-overlapping patches, where sets of patches are interconnected and each 
patch is allowed to adapt for selfish advantage.  A complex adaptive system consists of a number of agents 
(not necessarily human), using sets of rules called schemas to determine the behavior of both agents and 
the complex system (Stacey 1996).  Hence, the effectiveness of CAS to inform modeling of organizational 
behaviors in complex transformations is determined by the selection of appropriate parameters 
(Anderson et al. 2003). 
Complexity Parameters from Theory and Cases 
Analysis of a sample of contemporary publications provided a potential set of parameters able to be used 
to contextualize conceptualization of complexity in IS-driven organizational transformations.  The cases 
reviewed were selected from the AIS scholars’ basket of journals since this provides a source of topical, 
methodological and geographically diverse research articles in the IS field (Senior Scholar Consortium 
2011).  The Web of Science database was searched for “complex” AND “case” in the publications 
nominated by the AIS for the period January 2007 to February 2013. The search returned 47 articles from 
which 17 articles were relevant to this study.  The majority of the articles eliminated used complexity in its 
colloquial form, without strict definition and being a general term for an activity that may be difficult, 
unclear, new, or some other non-trivial meaning (Wise et al. 1993).  Cases were selected from the 
following journals: European Journal of Information Systems; Information Systems Journal, 
Information Systems Research, Journal of Information Technology, Journal of Strategic Information 
Systems, and MIS Quarterly. 
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Descriptors based on the Cynefin Framework (Snowden 2007) were used to provide a context for the 
analysis of the journals.  The following descriptors were used to codify identifiable attributes: 
a) Observable – or simple “known knowns”; 
b) Discoverable – or complicated “known unknowns”; 
c) Unpredictable - or complex “unknown unknowns”. 
The categories, developed from the attributes of the project risk assessment process, (Taylor et al. 2012) 
were subdivided based on the descriptors above.  Chaos contexts were not coded as this did not appear as 
an identifiable attribute. 
References to complexity in the 17 case studies were coded and later grouped to reflect emerging themes 
of that attribute.  For each of these categories, further sub-categories emerged. Despite having a limited 
number of case studies, these sub-categories provided insights on how complexity is described in case 
studies of transformation activities and were limited to: Political/power based influences, Interrelated 
business rules, Socio-technical innovation, Impacts on stakeholders (including Δ culture), and Emergent 
behaviors. 
The analysis of the scholar’s basket of journals supports the findings of the wider literature review that the 
organizational context (project landscape of Wysocki (2011)) must be understood in order to perform 
successful transformative activity.  However, it is also clear that an empirical approach is not used to 
describe the fundamental details, the systematic reasons for the emergent behaviors in complex 
transformations or provide robust guidance to practitioners. 
A numeric quantification of complexity has been attempted and succeeded to some degree and applied to 
a broad church of complexity interests including biology, physics, computation, economics and some 
aspects of formal languages (Edmonds 1999).  However, this research-in-progress is not concerned with 
the relative complexity of one system compared to another, rather that once complexity is identified in an 
organizational transformation, some impact is able to be associated with the proposed (non)interventions.  
Some of the formulations of complexity used as a basis for the “complexity measures” are however 
relevant to the development of a CAS model for organizational transformation complexity.  To be of value 
to the CAS model, the complexity formulations must in some way contribute to one or more of the 
following (Hughes et al. 2013): 
 Interconnectedness – not only between elements, but between systems 
 Emergence – global behavior arising from local interactions, but unable to be traced back to 
individual parts 
 Adaptive Agents – agents capable of change due to considered, but not necessarily intelligent choices 
 Self-organization – emergence of patterns of behavior across systems due to interconnectedness of 
agents 
 Feedback and Path Dependency – both positive and negative feedback  with capability to influence 
system behavior 
 Initial Conditions – state of the system at any particular time where small changes may lead to large 
non-linear effects. 
 Non-linearity – multiple and mutual interdependence cannot be identified as cause and effect 
pattern 
 Strange Attractors, Chaos and Edge of Chaos – behavior of systems within certain boundaries which 
although unable to be explained deterministically, statistical approaches may provide meaning. 
Complexity formulations considered relevant to IS-driven organizational transformations (but not 
expanded due to limitations of space) are summarized in Table 1. 
It is now prudent to revisit the motivation for this research-in-progress in order to give meaning to the 
abundance of aggregated information on complexity.  A mechanism is required to determine whether or 
not a particular transformation is considered complex.  The tool proposed is a conceptualization of 
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complexity based on existing theory and frameworks and reflective of the stage of the transformation life 
cycle.  Some of the formulations will materialize during the planning/design phase(s), while others will be 
predominant during implementation.  This arbitrary segmentation is proposed simply to place some 
structure on the conceptualization below to facilitate its application in the subsequent case analysis. 
Table 1 – Complexity perspectives relevant to organizational transformation 
Formulation Relevance 
Connectivity 
(Green 1993; Kauffman 1995; 
Lindgren et al. 1988; Taylor et al. 
2012) 
Due to the extent of inter-connections between components of a 
system, it is difficult to decompose the system without changing its 
behavior.  Equivalent to organized complexity represented by a 
sizeable number of interrelated factors which synergize to an 
organic whole (Mitleton-Kelly 2005; Snodgrass 2011). 
Dimension of Attractor 
(Baker 2012; Hanseth et al. 2010; 
Kauffman 1995; Lissack 1999) 
Chaos concepts are firmly grounded in the deterministic world of 
physical sciences (not complex by Snowden definition (Kurtz et al. 
2003)) but edge of chaos region provides the best opportunity for 
transformative change (McBride 2005). 
Entropy 
(Kitto 2008; Qu et al. 2010; 
Snowden 2007) 
A measure of the level of disorder - greater disorder requires more 
information to describe it precisely.  Equivalent to disorganized 
complexity represented by many independent variables (modeled 
with statistical techniques) (Snodgrass 2011). 
Goodman's Complexity 
(Richmond 1996) 
When confronted by two theories apparently equal on experimental 
evidence, accept the simpler one – the complexity of a complex 
statement is the sum of the complexities of its components. 
Information 
(Fidel et al. 2004; Taylor et al. 
2012) 
The amount of information a system encodes or needed to describe 
a system – may include patterns which become indistinguishable 
from random patterns at high complexity. 
Information Gain in Hierarchically 
Approximation and Scaling 
(Badii 1992; Castillo et al. 2002; 
Marcus 1977; Merali et al. 2006) 
Chaotic physical artifacts, fractal by nature, with different behaviors 
at different levels of granularity. 
Irreducibility 
(Adamsen 2000; Merali 2006; 
Rosen 1993; Snowden 2007) 
Inability to decompose hierarchically without losing synergy of 
interrelationships - applies to modeling organizations; and as a 
result of self-organization 
Number of States in a Finite 
Automata 
(Mitchell 2009) 
Complexity as the number of states in finite automata has been 
widely applied to characterize emergent behavior in economic game 
theory, social structure and in chaotic systems. 
Variety 
(Bar-Yam 2004; Lyytinen et al. 
2009; Merali 2006) 
Variety is an indication of complexity and is characterized by 
diversity of components, multidimensionality and the presence of 
sudden changes (Mitleton-Kelly 2005). Applications include: 
punctuated behavior; competing behaviors and control. 
Conceptualization of complexity in IS-driven organizational transformations  
Using Table 1 and the outputs from the study of the AIS scholars’ basket of journals as a basis, the 
conceptualization: 
a) Indicates the presence of complexity, but does not apply a measure or relative weight to its 
existence; 
b) Will be used as a forensic tool post-implementation in an attempt to describe the complex 
phenomena experienced. 
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During design, planning, the following may have been experienced: 
a) Connectivity –sub-systems may be coupled so tightly that they are unable to be completely 
defined independently (e.g. tightly congested dependency mapping and/or high proportion of 
interrelated business rules); 
b) Irreducibility – difficult to logically decompose the transformative environment in order to 
provide a comprehensive model of the new environment (e.g. unable to develop a strategy to 
identify initial conditions with sufficient precision and models advising best branches of the 
implementation tree options); 
c) Information and/or Variety– unable to incorporate all of the required functionality in order to 
provide a comprehensive model of the new environment (e.g. conflicts between powerbrokers 
wanting to protect their field of influence) 
During implementation: 
a) Number of States in a Finite Automata and/or Dimension of Attractor – pre-planned activities do 
not produce the anticipated outcomes and are unexpected (not the result of incompetence or 
error) (e.g. stakeholder response to the initiative suddenly escalates/changes from support to 
attack); 
b) Entropy and/or Information Gain in Hierarchically Approximation and Scaling – outbreaks of 
chaotic behavior which when investigated reveal well defined patterns which were not evident, 
but existed all the same, at a macro level (e.g. sophisticated undermining of the transformation by 
strategic release/withholding of critical information) 
Outliers: 
a) Dimension of Attractor – able to be used as a lever for transformational change if adequately 
managed (e.g. demonstrations of blueprints or prototypes to provide a focus of the new 
environment); 
b) Goodman's Complexity – able to be used to assist in decision-making when complexity creates 
difficult situations (e.g. when exposed to an unknown situation, use trial and error – but keep it 
simple as per the formulation) 
Research Methodology 
This research-in-progress is a microcosm of the broader research project.  The epistemology that informs 
it is constructivism. Constructivism, with its emphasis in objects tandem with the observer’s experience 
(Allen et al. 2006; Von Glasersfeld 1984), allows for re-definition of existing knowledge (facts, 
information, descriptions, or skills acquired through experience or education) and truth (in accord with 
fact or reality, or fidelity to an original or to a standard or ideal) that form a new paradigm (a pattern or 
model, an exemplar) (Hutchinson 2012).  In the broader study, a challenge is issued to the applicability of 
the range of frameworks used in contemporary IS-driven organizational transformations since modeling 
is an accepted research tool for complex systems (Kiely et al. 2005; Merali et al. 2006).  Configuration 
theory accommodates interconnectedness of multiple subsystems, the organization and the environment 
(El Sawy et al. 2010), while enabling human actors to attribute meaning through linking their perceptions 
together to form a viable whole (Checkland et al. 1997).  The implication from constructivist epistemology 
is that an opportunity for a philosophical paradigm shift exists where complexity introduces conceptually 
new experiences in IS-driven organizational transformations. 
A qualitative research approach is proposed since it provides the opportunity to “flesh out what is really 
happening” (Weingand 1993).  The research design ensures the research is relevant to both academics 
and industry, is project driven and not limited to a specific organizational domain (Wiewiora 2011).  Four 
case studies will be subsequently analyzed to build meaning, integrate prior experiences and construct 
ideas, consider the dialectic nature of the researcher-case relationship and to extrapolate to a broader 
environment (Packer et al. 2000; Tsai 2000).  Patterns of behavior will be identifiable as they emerge 
across the cases (Merali et al. 2012).  The conceptualization of complexity in IS-driven organizational 
transformations will be applied to existing artifacts and interviews of key stakeholders.  A pilot case study 
will be used to develop and test protocols, one to complete the exploratory component (theoretical 
replication), and two more as confirmatory (literal replication) by application of the model to a broader 
domain of experiences. 
 Schefe & Timbrell / Conceptualization of Complexity in IS Transformations 
  
 Thirty Fourth International Conference on Information Systems, Milan 2013 9 
The critical analysis of the selected cases will be performed using a socio-technical lens since it supports 
investigation at a systemic level, and directs attention to how macro phenomena and micro-interactions 
are interrelated (Luna-Reyes et al. 2005).  The CAS model proposed, combining both punctuated 
equilibrium and ambiguity (Merali et al. 2012), is a synthesis of the conceptualization of complexity 
discussed above and the contextual model of punctuated socio-technical change (PSIC) (Lyytinen et al. 
2009).  The PSIC model describes organizational change as a sequence of socio-technical events as the 
organization moves from a state of equilibrium (stable and change resistant) to disequilibrium (unstable 
and open to transformation) (Kauffman 1995; Snowden 2007). 
Theoretical significance of the Study 
Organizations seeking to address drivers for change are not simple random systems (Lissack 1999).  
Rather they are complex and heterogeneous (Allen et al. 2006).  Identification of a significant, but small 
set of key complexity components, independent of the majority of detailed system characteristics, is a 
necessary precursor for development of a model relating complexity theory (Courtney et al. 2008), 
nonlinear dynamical systems theory (Lissack 1999) and socio-technical design principles (Hanseth et al. 
2010).  This project will, through the establishment of a model of the impact of complexity, explain and 
provide a fundamental understanding of contributory properties of IS-driven transformational systems. 
Practical significance of the Study 
Using the proposed model, decision makers will have a better view of the likelihood of success of the 
proposal.  Although particular events are unable to be predicted (as in traditional risk approaches), an 
awareness of the possibility of chaotic and emergent behaviors provides the opportunity to develop 
strategies as agile as the anticipated project demands – the more complex, the greater the demand for 
responsiveness and adaptability (Fernandez et al. 2008). 
Projects often take on a life of their own and continue long after many factors (such as time and cost 
overrun), indicate the project should be abandoned (Jenner 2010b).  The broader research project will 
provide a toolkit for the analysis of every phase of a project and provide opportunity to both understand 
the emergent behaviors of complex systems and modify strategies to align the project in the narrow band 
along the edge of chaos necessary to implement the innovation, but not so stable as to inhibit progress 
(Kauffman 1995). 
Scope and Limitations of the Study 
As mentioned above, this research is bounded by projects that are transformative (that is a change based 
on a change in vision and/or norms/behaviors), triggered by IS implementation (including a new system 
environment and or innovative technology) and displaying characteristics able to be described by existing 
theories (i.e. primarily complexity).  The model will be limited to the technical domains from which the 
cases are obtained (currently proposed to include 2 public sector cases (service focused) and 2 private 
sector cases (in reservation and commercial retail systems). 
Conclusion 
The parameters identified in cases in the Basket of Journals and the wider literature on complexity theory 
has been used to develop a conceptualization of complexity.  This conceptualization will be the basis for 
the development of a CAS model of IS-driven organizational transformations. 
In summary, the literature is deficient in providing a framework to explain the variation in IS-driven 
transformational outcomes.  Also, there is little valid evidence of practical strategy to solve complex 
problems associated with organizational transformation.  The linear approach of conventional methods is 
not sufficient to ensure benefits realisation in complex transformations.  Even in this early stage, this 
study has established complexity of nonlinear dynamics is complicit in benefit diminution.  It also 
identifies a viable research agenda to explain the link between structure and dynamics of systems involved 
in complex IS-driven organizational transformations. 
Organization and IS 
10 Thirty Fourth International Conference on Information Systems, Milan 2013  
References 
Adamsen, P.B. 2000. A Framework for Complex System Development. Boca Raton, FL ; London :: CRC 
Press. 
Allen, P.M., and Varga, L. 2006. "A Co-Evolutionary Complex Systems Perspective on Information 
Systems," Journal of Information Technology (21:4), Dec 2006, pp. 229-238. 
Amaral, L.N., and Uzzi, B. 2007. "Complex Systems—a New Paradigm for the Integrative Study of 
Management, Physical, and Technological Systems," Management science (53:7), pp. 1033–1035. 
Anderson, R.A., Issel, L.M., and McDaniel Jr, R.R. 2003. "Nursing Homes as Complex Adaptive Systems: 
Relationship between Management Practice and Resident Outcomes," Nursing research (52:1), 
pp. 12-21. 
Apfel, A.L., Smith, M., Hotle, M., Duggan, J., Light, M., and Landry, S. 2007. "Toolkit Tutorial: Post-
Project Evaluation Process," Stamford CT, pp. 1-4. 
Ashurst, C., Doherty, N.F., and Peppard, J. 2008. "Improving the Impact of It Development Projects: The 
Benefits Realization Capability Model," Eur J Inf Syst (17:4), pp. 352-370. 
Badii, R. 1992. "Complexity and Unpredictable Scaling of Hierarchical Structures," in Chaotic Dynamics. 
Springer, pp. 1-19. 
Baker, R.A. 2012. "A Synthesis and Survey of Critical Success Factors for Computer Technology Projects," 
in: School of Business and Technology. Minneapolis, Minnesota: Capella University, pp. 1-279. 
Bar-Yam, Y. 2004. "Multiscale Variety in Complex Systems," Complexity (9:4), pp. 37-45. 
Bartis, E., and Mitev, N. 2008. "A Multiple Narrative Approach to Information Systems Failure: A 
Successful System That Failed," European Journal of Information Systems (17:2), pp. 112-124. 
Benbasat, I., and Zmud, R.W. 2003. "The Identity Crisis within the Is Discipline: Defining and 
Communicating the Discipline's Core Properties," MIS quarterly (27:2), pp. 183-194. 
Beynon-Davies, P., Owens, I., and Williams, M.D. 2004. "Information Systems Evaluation and the 
Information Systems Development Process," Journal of Enterprise Information Management 
(17:4), pp. 276-282. 
Binney, D.J., Boedker, C., Nagm, F., and Guthrie, J. 2007. "A Framework for Identifying the Intangible 
Capital Value of Ict Investments," 11th Pacific Asia Conference on Information Systems, 
Auckland, New Zealand, pp. 3-6. 
Boisot, M. 2006. "Moving to the Edge of Chaos: Bureaucracy, It and the Challenge of Complexity," 
Journal of Information Technology (21:4), Dec 2006, pp. 239-248. 
Bradley, G. 2010. Benefit Realisation Management : A Practical Guide to Achieving Benefits through 
Change, (2 ed.). Farnham, Surrey, GBR: Ashgate Publishing Group. 
Canessa, E., and Riolo, R.L. 2006. "An Agent-Based Model of the Impact of Computer-Mediated 
Communication on Organizational Culture and Performance: An Example of the Application of 
Complex Systems Analysis Tools to the Study of Cis," Journal of Information Technology (21:4), 
Dec 2006, pp. 272-283. 
Castillo, O., and Melin, P. 2002. "Hybrid Intelligent Systems for Time Series Prediction Using Neural 
Networks, Fuzzy Logic, and Fractal Theory," Neural Networks, IEEE Transactions on (13:6), pp. 
1395-1408. 
Checkland, P., and Holwell, S. 1997. Information, Systems and Information Systems: Making Sense of 
the Field. Chichester: John Wiley & Sons. 
Cotsaftis, M. 2009. "What Makes a System Complex? - an Approach to Self Organization and Emergence 
from System Complexity to Emergent Properties," M. Aziz-Alaoui and C. Bertelle (eds.). Springer 
Berlin / Heidelberg, pp. 49-99. 
Courtney, J., Merali, Y., Paradice, D., and Wynn, E. 2008. "On the Study of Complexity in Information 
Systems," International Journal of Information Technologies and Systems Approach (IJITSA) 
(1:1), pp. 37-48. 
Doherty, N.F., Ashurst, C., and Peppard, J. 2012. "Factors Affecting the Successful Realisation of Benefits 
from Systems Development Projects: Findings from Three Case Studies," J Inf technol (27:1), pp. 
1-16. 
Dombkins, D.H. 2008. "Complex Project Manager Competency Standards." International Centre for 
Complex Project Management pp. 1-114. 
Edmonds, B. 1999. "Syntactic Measures of Complexity." University of Manchester, pp. 1-245. 
Edmonds, B. 2004. "How Formal Logic Can Fail to Be Useful for Modelling or Designing Mas," in 
 Schefe & Timbrell / Conceptualization of Complexity in IS Transformations 
  
 Thirty Fourth International Conference on Information Systems, Milan 2013 11 
Regulated Agent-Based Social Systems. Springer, pp. 1-15. 
El Sawy, O.A., Malhotra, A., Park, Y., and Pavlou, P.A. 2010. "Research Commentary—Seeking the 
Configurations of Digital Ecodynamics: It Takes Three to Tango," Information Systems Research 
(21:4), pp. 835-848. 
Esteves, J. 2009. "A Benefits Realisation Road-Map Framework for Erp Usage in Small and Medium-
Sized Enterprises," Journal of Enterprise Information Management (22:1/2), pp. 25 - 35. 
Fernandez, D.J., and Fernandez, J.D. 2008. "Agile Project Management–Agilism Versus Traditional 
Approaches," Journal of Computer Information Systems (49:2), pp. 10-17. 
Fidel, R., and Green, M. 2004. "The Many Faces of  Accessibility : Engineers' Perception of Information 
Sources," Information Processing & Management (40:3), pp. 563-581. 
Flyvbjerg, B., Landman, T., and Schram, S. 2012. Real Social Science : Applied Phronesis. Cambridge: 
Cambridge University Press. 
Gleick, J. 1997. Chaos: Making a New Science. Minerva. 
Green, D.G. 1993. "Emergent Behaviour in Biological Systems," Complex systems: from biology to 
computation), pp. 24-35. 
Hanseth, O., and Lyytinen, K. 2010. "Design Theory for Dynamic Complexity in Information 
Infrastructures: The Case of Building Internet," Journal of Information Technology (25:1), Mar, 
pp. 1-19. 
Harris, K., Sapountzis, S., and Kagioglou, M. 2008. "The Methodological Development of a Benefits 
Realisation Management Process (Brmp) in the Case of Manchester, Salford and Trafford (Mast) 
Local Improvement Finance Trust (Lift)," 8th BuHu International Postgraduate Research 
Conference, June 26 -27 Prague, Czech Republic. 
Hughes, B., Hunt, C.T., and Curth-Bibb, J. 2013. Forging New Conventional Wisdom Beyond 
International Policing: Learning from Complex Political Realities. Leiden: BRILL. 
Hutchinson, J. 2012. "Talent2 Downplays $100m Nz School Payroll Bungle," in: The Australian Financial 
Review. Melbourne, Australia: Fairfax Media Publications Pty Ltd, p. 2. 
Jenner, S. 2010a. "Realising Benefits from Government Ict Investment – a Fool’s Errand?," Virtual 
Government Seminar, 12thMarch 2010, Tokyo. 
Jenner, S. 2010b. Transforming Government and Public Services: Realising Benefits through Project 
Portfolio Management. Ashgate. 
Jessop, B. 2003. "Governance, Governance Failure, and Meta-Governance," Proceedings of the seminar 
policies, governance and innovation for rural areas, Università della Calabria, Arcavacata di 
Rende, pp. 21-23. 
Kauffman, S.A. 1995. At Home in the Universe : The Search for Laws of Self-Organization and 
Complexity. New York: Oxford University Press. 
Kiely, G., and Fitzgerald, B. 2005. "An Investigation of the Use of Methods within Information Systems 
Development Projects," The Electronic Journal of Information Systems in Developing Countries 
(22:4), pp. 1-13. 
Kim, R.M., and Kaplan, S.M. 2006. "Interpreting Socio-Technical Co-Evolution: Applying Complex 
Adaptive Systems to Is Engagement," Information Technology & People (19:1), pp. 35-54. 
Kitto, K. 2008. "High End Complexity," International Journal of General Systems (37:6), 2008/12/01, 
pp. 689-714. 
Kotter, J.P. 2007. "Leading Change," Harvard Business Review (85:1), pp. 96-103. 
Kurtz, C.F., and Snowden, D.J. 2003. "The New Dynamics of Strategy: Sense-Making in a Complex and 
Complicated World," IBM systems journal (42:3), pp. 462-483. 
Kurtz, C.F., and Snowden, D.J. 2007. "Bramble Bushes in a Thicket: Narrative and the Intangibles of 
Learning Networks," in Strategic Networks: Learning to Compete, M. Gibbert and T. Durand 
(eds.). Oxford: Blackwell, pp. 1-25. 
Leleur, S. 2008. "Systems Science and Complexity: Some Proposals for Future Development," Systems 
Research and Behavioral Science (25:1), pp. 67-79. 
Lindgren, K., and Nordahl, M.G. 1988. "Complexity Measures and Cellular Automata," Complex Systems 
(2:4), pp. 409-440. 
Lissack, M.R. 1999. "Complexity: The Science, Its Vocabulary, and Its Relation to Organizations," 
Emergence (1:1), pp. 110-126. 
Luna-Reyes, L.F., Zhang, J., Gil-García, J.R., and Cresswell, A.M. 2005. "Information Systems 
Development as Emergent Socio-Technical Change: A Practice Approach," European Journal of 
Information Systems (14:1), pp. 93-105. 
Organization and IS 
12 Thirty Fourth International Conference on Information Systems, Milan 2013  
Lyytinen, K., Newman, M., and Al-Muharfi, A.R.A. 2009. "Institutionalizing Enterprise Resource 
Planning in the Saudi Steel Industry: A Punctuated Socio-Technical Analysis," Journal of 
Information Technology (24:4), Dec, pp. 286-304. 
MacLeod, B. 2005. "Quotes of H.L. Mencken."   Retrieved 6/2/2013, from 
http://www.watchfuleye.com/mencken.html 
Marcus, M.J. 1977. "The Theory of Connecting Networks and Their Complexity: A Review," Proceedings 
of the IEEE (65:9), pp. 1263-1271. 
McBride, N. 2005. "Chaos Theory as a Model for Interpreting Information Systems in Organizations," 
Information Systems Journal (15:3), pp. 233-254. 
McIntosh, D. 2012. "Making the Case for Professionalism," Information Age:January/February 2012), 
January 2012, p. 6. 
McManus, J., and Wood-Harper, T. 2008. "A Study in Project Failure - Bcs."   Retrieved 19/4/2012, 2012, 
from http://www.bcs.org/content/ConWebDoc/19584 
Meadows, D.H. 1999. "Leverage Points: Places to Intervene in a System." Hartland, Vermont, USA: The 
Sustainability Institute. 
Merali, Y. 2006. "Complexity and Information Systems: The Emergent Domain," Journal of Information 
Technology (21:4), pp. 216-228. 
Merali, Y., and McKelvey, B. 2006. "Using Complexity Science to Effect a Paradigm Shift in Information 
Systems for the 21st Century," Journal of Information Technology (21:4), pp. 211-215. 
Merali, Y., Papadopoulos, T., and Nadkarni, T. 2012. "Information Systems Strategy: Past, Present, 
Future?," The Journal of Strategic Information Systems (21:2), pp. 125-153. 
Mitchell, M. 2009. Complexity: A Guided Tour. New York: Oxford University Press. 
Mitleton-Kelly, E. 2005. "Designing a New Organisation: A Complexity Approach," European conference 
on research methods in business and management studies (ECRM), Paris. 
Mitleton-Kelly, E., and Land, F. 2004. "Complexity & Information Systems," in Blackwell Encyclopaedia 
of Management on Management Information System. London: Blackwell Publishing Limited. 
Nan, N. 2011. "Capturing Bottom-up Information Technology Use Processes: A Complex Adaptive 
Systems Model," MIS Quarterly (35:2), Jun, pp. 505-532. 
Packer, M.J., and Goicoechea, J. 2000. "Sociocultural and Constructivist Theories of Learning: Ontology, 
Not Just Epistemology," Educational Psychologist (35:4), 2000/12/01, pp. 227-241. 
Pich, M.T., Loch, C.H., and De Meyer, A. 2002. "On Uncertainty, Ambiguity, and Complexity in Project 
Management," Management science (48:8), pp. 1008-1023. 
Qu, X., and Hao, Z. 2010. "The Entropy Model of Fractal Supply Chain Network System Based on Fuzzy 
Ahp," Journal of Computers (5:8), August 2010, pp. 1213-1218. 
Ribbers, P.M., and Schoo, K.-C. 2002. "Program Management and Complexity of Erp Implementations," 
ENGINEERING MANAGEMENT JOURNAL-ROLLA- (14:2), pp. 45-52. 
Richmond, S.A. 1996. "A Simplification of the Theory of Simplicity," Synthèse (107:3), pp. 373-393. 
Rosen, R. 1993. "Bionics Revisited," in The Machine as Metaphor and Tool. Springer, pp. 87-100. 
Safrudin, N., and Recker, J. 2012. "A Typology for Business Transformations (Research in Progress)," 
ACIS 2012: Location, location, location: Proceedings of the 23rd Australasian Conference on 
Information Systems 2012: ACIS, pp. 1-11. 
Senior Scholar Consortium. 2011. "Senior Scholars’ Basket of Journals."   Retrieved 7/2/2013, from 
http://home.aisnet.org/displaycommon.cfm?an=1&subarticlenbr=346 
Snodgrass, R.T. 2011. "An Interview with Melanie Mitchell: On Complexity," Ubiquity (2011:April), pp. 1-
6. 
Snowden, D.J. 2007. "A Leader's Framework for Decision Making," Harvard business review (0017-8012) 
(85:11), November 2007, pp. 68-76. 
Stacey, R. 1996. "Emerging Strategies for a Chaotic Environment," Long Range Planning (29:2), pp. 182-
189. 
Stevens, R., Brook, P., Jackson, K., and Arnold, S. 1998. Systems Engineering : Coping with Complexity. 
London: Prentice Hall Europe. 
Taylor, H., Artman, E., and Woelfer, J.P. 2012. "Information Technology Project Risk Management: 
Bridging the Gap between Research and Practice," Journal of Information Technology (27:1), 
Mar, pp. 17-34. 
Tsai, C.-C. 2000. "Relationships between Student Scientific Epistemological Beliefs and Perceptions of 
Constructivist Learning Environments," Educational Research (42:2), 2000/01/01, pp. 193-205. 
Von Glasersfeld, E. 1984. "An Introduction to Radical Constructivism," The invented reality), pp. 17-40. 
 Schefe & Timbrell / Conceptualization of Complexity in IS Transformations 
  
 Thirty Fourth International Conference on Information Systems, Milan 2013 13 
Ward, J. 2007. "Managing Benefits from Is/It Investments: An Empirical Investigation into Current 
Practice," Hawaii International Conference on System Sciences, S.D. Hertogh and S. Viaene 
(eds.). 
Weingand, D.E. 1993. "Grounded Theory and Qualitative Methodology," IFLA Journal (19:1), pp. 17-26. 
Whittaker, B. 1999. "What Went Wrong? Unsuccessful Information Technology Projects," Information 
Management & Computer Security (7:1), pp. 23 - 30. 
Whitty, S.J., and Maylor, H. 2009. "And Then Came Complex Project Management (Revised)," 
International Journal of Project Management (27:3), pp. 304-310. 
Wiewiora, A. 2011. "The Role of Organisational Culture, Trust and Mechanisms in Inter-Project 
Knowledge Sharing," in: Faculty of Built Environment and Engineering. Brisbane: Queensland 
University of Technology. 
Wise, J.A., Hopkin, V.D., and Stager, P. 1993. Verification and Validation of Complex Systems : Human 
Factors Issues. Berlin: Springer-Verlag. 
Wysocki, R.K. 2011. Effective Project Management : Traditional, Agile, Extreme, (6 ed.). Indianapolis, IN: 
Wiley. 
 
 
